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in which [fV and R?], (R^ and R*l and [R' and R®] represent a carbon-carbon bond or two hydrogen atoms; 

R2 additionally represents alkyl; 

R7. R8 and R^ represent groups including H or OH. 

R^*^ has various significances including alley! and alkenyl; 

X and Y represent groups including 0 and (H,OH); 

R^\R^^ R^*. R''. R^". FP* and ff3 represent H or alkyl; 

R20 and R^^ represent groups Including 0. (H,OH) and (H.O-alkyI), 

nisi. 2, or 3. 

and in addition. Y, R^« and PP, together with the carbon atoms to which they are attached, may represent a 
neterocyclic ring, 

(with certain provisos) are described. 

Processes for making the compounds and pharmaceutical fomnulattons containing them, eg for use. as 
immunosuppressive agents, are also described. 
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PROCESS TO MACROCYCUC COMPOUNDS 



This Invention relates to novel compounds, methods for their preparation, their use as medicaments, 
and compositions containing them. 

European Patent Application 0184162 (to Fujisawa Pharmaceutlcais Co. Ltd.) discloses a number of 
macrolides isolated from microorganisms belonging to the genus Streptomyces . The macroiides are 
numbered FR-900506, FR-900520, FR-900523 and FR-900525. and may be used as starting materials to 
produce the compounds of the present invention. v 

According to the invention, we provide compounds of formula I, 



wherein each vicinal pair of substituents [R^ and R^]. [R3 and R*], [R^ and R«] Independently 

a) represent two vicinal hydrogen atoms, or 

b) fomn a second bond between the vicinal carbon atoms to which they are attached; 
in addition to Its significance above, R^ may represent an aikyl group; 

R' represents H, OH or 0-aIkyl. or in conjunction with R^ It may represent «0, 
R^ and R^ independently represent H or OH; 

H'^ represents H. alkyl. all<yl substituted by one or more hydroxyl groups, alkenyl, alkenyl substituted by 

one or more hydroxyl groups, or alkyi substituted by «0; 

X represents 0. (H.OH) (H.H) or -CH2O-; 

Y represents 0. (H.OH). (H.H). N-NR^^R'^ or N-OR^^: 

Rit and R^^ Independently represent H, alkyl, aryl or tosyl; 

R^3, R^*. R'5. R'«. R^'. R'«. R", R^^ and R23 Independently represent H or alkyl; 

R20 and R^^ Independently represent 0. or they may Independently represent {R^a,H) and (R^^a.H) 
respectively; R^a and R^^a Independently represent OH, O-alkyI or OCH20CH2CH20CH3. 
in addition. R^a and R^^a may together represent an oxygen atom In an epoxide ring: 
nisi, 2 or 3; 

\t\ additkDn to their significances above. Y. R'® and R^^, together with the carbon atoms to which they are 
attached, may represent a 5- or 6- membered 8- or O- containing heterocyclic ring, which may be 
saturated or unsaturated, and which may be substituted by one or more groups selected from alkyl. 
hydroxyl, alkyl substituted- by one or more hydroxyl groups, 0-alkyl. benzyl and -CHaSeCCsHs)'; 
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provided that when X and Y both represent 0; represents OH; R's. R^^ R^^ R^«. R^^ and R^^ each 
represent methyl: R^^a represents OCH3: R^ and FP each represent H; R^^a represents OH; (R^ and R*l 
and [R^ and R^] each represent a carbon-cartx)n bond, and 

a) when n = 1, R^ represents an OH group and R^ and each represent hydrogen, then R'o does 
s not represent an ally! group. 

b) when n = a R' represents OH and R' and R^ each represent hydrogen, then R'° does not 
represent methyl, ethyl, propyl or allyl, and 

c) when n = 2. R^ represents hydrogen and [R^ and R^] represents a cartjon-carbon bond, then R 
does not represent an ailyl group; 

70 and pharmaceutically acceptable salts thereof. 

Phamiaceutlcaily acceptable salts of the compounds of formula I include add addition salts of any 
amine groups present 

Preferably when R2. R^ R«, R^^ R^*. R«. R«. R^'. R^«. R". R**a. R^^a, 
R22 and R23 comprise carbon-containing groups, those groups contain up to 10 carbon atoms, miore 
75 preferably from 1 to 6. eg methyl or methoxyl. 

We prefer each of R'*. R^^ R'^ W^ R^*. R'^ and to represent methyl. 

AlkyI groups which R^. R^ R'°. R", W^. R^^ R^^ R'^ R^^ R^^ R^^ R^a. R^^a, R22 and R^a may 
comprise include straight chain, branched and cyclic groups. 

AlkyI groups substituted by aO which R'° may represent Include ketone and aldehyde groups. 
20 Preferably, R^^ Is allyl (le prop-2-enyl), propyl, ethyl or methyl. 

Preferably, n is 2. 

We prefer R' to be H or OH. 

Preferably. R^ and R^ both represent H. 

X is preferably 0 or (H.OH). 
25 We prefer R^^a and R^'a to (independently) represent OH or OCH3. 

When Y, R^° and R^ together represent a N-.S- or 0- containing heterocyclic ring, we pref&r that ring . 
to be five-membered, more preferably a pynrole or tetrahydrofuran ring. 

According to the invention there is further provided a process for the preparation of compounds of 
formula I. or pharmaceutically acceptable salts thereof. The starting material for a compound of the present 
30 Invention Is preferably one of the macrolides isolated from microorganisms of the genus Streptomyces , 
which are discfcjsed in European Patent Application 0184162. One or more processes discussed below may 
be employed to produce the desired compound of the invention. 

Such a process comprises: ^ 

(a) producing a compound of formula I, in which one or more of [R^ and R^], [R^ and R*] or [R' and 
36 R®] represent two vicinal hydrogen atoms, by selective reduction of a con-esponding group [R^ and R^], [R3 

and R*] or [R^ and R*] when it represents a second bond between two vicinal carbon atoms in a 
conresponding compound. 

(b) producing a compound of formula I, which contains one or more hydroxyl groups, by selective 
reduction of one or more 0 = 0 groups In a corresponding compound, 

40 (c) producing a compound of formula 1. which contains a . 

c=c-c=b 

OH 

group, by selective oxidation of a 0-0-0=0 • 

OH 

45 group in a corresponding compound, 

(d) producing a compound of fomnula I, which contains one or more alkoxy groups, by alkylatlon of 
one or more hydroxy! groups in a corresponding compound by reaction with a suitable alkylating agent. 

(e) producing a compound of formula I. which contains one or more hydroxyl groups, by deprotection 
of one or moro protected hydroxyl groups In a corresponding compound where the protecting group is 

50 preferably removable by hydrogenolysls. 

(0 producing a compound of formula I. which contains a carbon-carbon double bond, by elimination 
of HL from a corresponding compound, where L is a leaving group, 

(g) producing a compound of formula i. in which Y. PP and R'°. together with the carbon atoms to 
which they are attached, fonnn a tetrahydrofuran ring substituted by a CHaSeCCsHs) group, by reacting a 

55 phenylselenyl hallde with a corresponding compound in which Y is O and R^° is allyl. 

(h) producing a compound of formula I. which contains an allylic alcohol, by selective oxidatton of an 
ally! group in a corresponding compound. 
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Q) producing a compound of formula I. which contains a ketone group, by oxidation of a hydroxyl 
group in a conresponding compound, 

(j) producing a compound of fonnula I. which contains a vicinal diol. by oxidation of a carbon-carbon 
double bond in a corresponding compound, 

(k) producing a compound of fonnula I. which contains an aldehyde group, by oxidative cleavage of a 
vicinal diol in a corresponding compound. 

(I) producing a compound of fonnula 1. in which Y. and R^^. together with the carbon atoms to 
which they are attached.form a pynrole ring, by reacting ammonia or an amine with a conresponding 
compound in which Y is 0 and Is -CH2CHO, 

(m) producing a compound of fonnula I, which contains an epoxide group, by cyclizalion of 



group in a corresponding compound. 

(n) producing a compound of fonmula I. In which Y reprosents an oxime group, by reaction of a 
con'esponding compound in which Y Is O with an oxygen-substituted amine. 

(0) producing a compound of fonnula I. which contains a CCX^Ha group, by oxidation of a tenninai 
alkene group in a corresponding compound. 

(p) producing a compound of fomnula I. in which X represents -CHaO-, by reacting a corresponding 
compound in which X Is O with diazomethane. or 

(q) producing a compound of formula I. in which Y is a hydrazone or a hydrazone derivative, by 
reacting a con^spondlng compound In whteh Y is 0 with hydrazine or a substituted hydrazine. 

In process (a), reduction may be canied out catalytically using hydrogen. Suitable catalysts include 
platinum catalysts (eg platinum black, platinum oxides), palladium catalysts (eg palladium oxide, palladium 
on charcoal), nickel catalysts (eg nickel oxide, Raney nickel), and rhodium catalysts (eg rhodium on 
alumina). Suitable solvents are those which do not adversely affect the reaction, and Inciude methanol, 
ethanoi, ethyl acetate, dichloromethane and dimethylformamlde. The reduction may be canied out at or 
around room temperature. 

Reduction may also be achieved by other means. For example, when the carbon-carbon double bond is 
conjugated with a ketonagroup. the reduction may be effected using an alkyi tin hydride, for example tri n- 
butyl tin hydride, in the presence of a catalyst, for example tetrakis(triphenylphosphlne) palladium (0) . In 
this case, the reaction is preferably carried out in a solvent which does noy adversely affect the reaction, for 
example toluene or benzene, and preferably under slightly acidic conditions, for example in the presence of 
a trace of acetic acid. - ^ - 

In process (b), suitable reagents include sodium borohydrider, zinc in acetic acid, sodium triacetox- 
yborohydrlde in acetic acid, L-Selectride (Registered Trade Mark) in tetrahydrofuran. or preferably 
borane/'butyiamine complex in a solvent such as methanol or ethanoL The reduction may be conducted- at 
or around room temperature. 

In process (c), suitable oxidizing agents include dialkyi sulphoxides (eg dlmethyhsulphoxide. 
mettiylethyl-sulphoxide). The oxidation may be carried out in a solvent which does not adversely affect the 
reaction (eg acetone, dichlorometiiane, tetrahydrofuran) in the presence of an alkanoic anhydride. We prefer 
ttie anhydride to be acetic anhydride, as tills may also fonction as the solvent for the reaction. The reaction 
may be conducted at or around room temperature. 

In process (d), suitable alkylating agents include alkyi tosylates. diazoaikanes and alkyI halldes (eg alkyI 
chtorides. bromides and Iodides). Suitabte solvents include those which are inert under the reaction 
conditions. We prefer polar, aprotic solvents such as dimethylfonnamide. 1.4-dioxan and acetonitrile. When 
the alkylating agent is an aikyi halide, ttie reaction is preferably carried out in ttie presence of a base, eg 
potassium carbonate, at a temperature of from about 0 to 100 C. 

In process (e). when tiie hydroxyl protecting group Is hydrogenolysable. hydrogenolysis may be carried 
out in a solvent vyhich is inert to ttie reaction conditions, eg in an alcoholic solvent such as ettianol or 
mettianol. Hydrogenolysable hydroxyl protecting groups inciude arylmettiyl groups, in particular substitiuted 
and unsubstituted phenylmettiyl groups. The reaction Is preferably canied out using hydroigen at a pressure 
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of from about 1 to 3 atmospheres using a metal catalyst on a support eg ^palladium on charcoal. The 
hydrogenolysis is preferably carried out at a temperature of from about 0 to 50* C. 

In process (f), L may be halogen or hydroxy for example. 

When the precursor compound contains a 

5 

C-C-C=0 

II 
HO H 

group, the elimination of H2O may be carried out In a solvent which is Inert under the reaction conditions 
(eg toluene) with a trace amount of acid (eg tosic acid), at a temperature from about 50 to 100 C. 

In process (g), the reaction may be conducted by reacting a corresponding compound in which Y is 0 
and R^*' Is allyl, with phenylselenylbromlde, using methanol as solvent at a temperature below 0 C. 
15 preferably from -20 to -80* C. 

In process (h), suitable oxidizing agents include selenium dioxide (when other oxidlzable goups are 
either absent or protected), preferably in the presence of *butyl hydrogen peroxide. Suitable solvents 
Include dichloromethane. and the reaction Is preferably conducted at a temperature of from 0 to 50* C. 
moret preferably 1 5-25 * C. 

20 In process (0. suitable reagents include acidified sodium dichromate and aluminium t-butoxide (the 
Oppenauer method). Suitable solvents Include acetone in each case; but with sodium dichromate we prefer 
the solvent to be acetic acid: and with aluminium t-butoxide, benzene or toluene may be added as a co- 
solvent Sodium dichromate is preferably used at or around room temperature, while aluminium t-butoxlde 
is preferably used at the reflux temperature of the reaction mixture. 

25 In process (|), suitable reagents include osmium tetroxide. potassium pemrtanganate, and iodine in 
conjunction with sliver acetate. Osmium tetroxide is preferably used with a regenerating agent such as 
hydrogen peroxide, alkaline t-butyl hydroperoxide or N-methylmorphoIlne-N-oxide, and a solvent which 
does not adversely affect the reaction, for example diethyl ether or tetrahydrofuran. Potassium perman- 
ganate is preferably used in mild conditionis, for example alkaline aqueous solution or suspensions. Go- 

30 solvents such as t-butanol or acetic add may also be used. 

Iodine-silver acetate under 'wef conditions yields ds-dlois. Preferably, iodine is used in aqueous acetic 
acid in the presence of silver acetate. lodine-sHver acetate under 'dry' conditions yields trans-dlols. Here, 
the initial reaction is canied out in ttie absence of water, and final hydrolysis yields ttie dlol^ (Prevost 
reaction). In each case, ttie oxidation is preferably carried out at a temperature from 0 to 100*0, more 

35 preferably at or around room temperature. 

In process (k), suitable reagents include lead tetraacetate, phenyliodoso acetate, periodic add or 
sodium metaperlodate. Suitable solvents for the first two reagents include benzene and glacial acetic acid. 
The second two reagents are preferably used in aqueous solution. The reaction is preferably carried out at 
a temperature of from 0 to 100 ' C. more preferably at or around room temperature. 

4Q In process (1) a pyrrole ring in which tine nitrogen atom is unsubstituted may be produced by reacting a 
corresponding compound in which Y is O and is -CH2CHO witii ammonia. Pynrole rings In which tiie 
nitrogen atom is substituted may be produced by reacting tiie precursor compound witii a substituted 
amine, for example 2-aminoethanol or benzylamine. Suitable solvents include tiiose which do not adversely 
affect the reaction, for example dichloromethane. The reaction is preferably canied out at a temperature of 

45 from 0 to 100* 0, more preferably at or around room temperature. 

In process (m). suitable reagents include boron trifluoride followed by diazomettiane. Suitable solvents 
are those which do not adversely affect ttie reaction, for example dichloromettiane. The reaction is 
preferably carried out at a temperature of from 0 to 1O0* C. more preferably at or around room temperature. 
In process (n), suitable oxygen-substituted amines include hydroxyl amine and 0-alkyl hydroxyhamines, 

50 for example 0-mettiyl hydroxylamine. Suitable solvents include tiiose which do not adversely affect the 
reaction, for example ethanol or metiianol. The reaction is preferably carried out at a temperature of from 
50-200* C, more preferably at the reflux temperature of the solvent 

In process (0). suitable reagents indude a palladium (II) halide. for example palladium (II) chloride, in 
conjunction witii a cuprous halide. for example cuprous chloride. Suitable solvents include those tiiat do not 

55 adversely affect tiie reaction, for example dimetiiyl formamlde and water. The reaction is preferably canied 
out at a temperature of from 0 to 100* C. more preferably at or around room temperature. 

In process (p), suitable solvents indude those which do not adversely affect the reaction, for example 
dichloromethane. the reaction is preferably canied out at a temperature of from 0 to 50* C. more preferably 
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at or around room temperature. 

In process (q), suitable reagents include hydrazine and toluene-4-sulphonylhydrazide. Suitable solvents 
include those which do not adversely affect the reaction conditions, for example methanol or ethanol. The 
reaction is preferably carried out at a temperature of from 0 to 50* C, more preferably at or around room 
5 temperature. 

D. Askin et al (Tetrahedron Letts; 1988. 29. 277). S, IVIills et ai (ibid: 1988. ^. 281) and D Donald et al 
(ibid; 1988. 29. 4481) have recently disclosed synthetic routes to fragments of macrolide FR-900508 
mentioned above. Their approaches may be incorporated into a process for producing the novel com- 
pounds of the present invention, in particular when one or more of R'*. R'^ R''. R'«. or is 

10 other than rrwthyl. ^ * . • 

The processes described above may produce the compound of fonnula I or a salt thereof. It is also 
within the scope of this invention to treat any salt so produced to liberate the free compound of formula I. or 
to convert one salt Into another. 

The compounds of fomiuia I. and phannaceutically acceptable salts thereof, are useful because they 
16 possess pharmacological activity in animals; in particular they are useful because they possess im- 
munosuppressive activity, eg In the tests set out In Examples A. B and C. Thus the compounds are 
indicated for use in the treatment or prevention of the resistance by transplantion of organs or tissues, such 
* as kidney, heart, lung, bone marrow, skin. ete. and of autoimmune and proliferative diseases such as 
rheumatoid arthritis, systemic lupus erythematosus. Hashimoto's thyroiditis, multiple sclerosis, myasthenia 
20 gravis, type 1 diabetes, uveitis, psoriasis, ete. Some of the compounds of tiie Invention are also indicated 
for use as antimicrobial agents, and thus may be used in tfie treatment of diseases caused by pathogenic 

microorganisms and the like. ^ ^, ^ ^ .v 

We tiierefore provide the use of compounds of fonnula I (and pharmaceuticaily acceptable salts thereof) 

as phanmaceuticals. *w 
25 Further, we provide the use of a compound of fonnula I (and phannaceutically acceptable salts thereof) 

in the manufacture of a medicament for use as an Immunosuppressive agent. 

For tiie above-mentioned tfierapeutic uses ttie dosage administered will, of course, vary witii the 

compound emptoyed. the mode of administration, the treatment desired (eg topical, parenteral or oral) and 

ttie disease indicated. However. In general, satisfactory results are obtained when tiie compounds are 
30 administered at a dosage of from 0.1 to 200mg per kg of animal body weight For man the indicated total 

daily dosage is in the range of from Img to lOOOmg and preferably from lOmg to SOOmg. which may be 

administered, for example twice weekly, or In divided doses from 1 to 6 times a day or in sustained release 

form. Thus unit dosage fonns suitable for administration, eg oesophageally, comprise from 2mg to SOOmg. 

and preferably Img to SOOmg of tfie compound preferably admixed with a solid or liquid phannaceutically 
35 acceptable diluent carrier or adjuvant 

According to our Invention we also provide a pharmaceutical composition comprising (preferably less 

ttian 80%, and more preferably less tiian 50% by weight) of a compound of fomiuia I. or a phannaceutically 

acceptable salt tfiereof. in combination witii a phannaceutically acceptable adjuvant, diluent or canier. 

Examples of suitable adluvants, diluente or caniers are: for tablete. capsules and dragees; microcyrstalline 
40 cellulose, calcium phosphate, diatomaceous earth, a sugar such as lactose, dextrose or mannitol, talc, 

stearic acid, starch, sodium bicarbonate and/or gelatin; for suppositories, natural or hardened oils or waxes; 

and for inhalation compositions, coarse lactose. The- compound of fonnula I, or the phannaceutically 

acceptabte salt thereof, preferably is in a fonn having a mass median diameter of from 0.01 to 10 microns. 

The compositions may also contain suitable preserving, stabilising and wetting agents, solubilisers, 
45 sweetening and colouring agents and flavourings. The compositions may, if desired, be fonnulated In 

sustained release fonn. We prefer compositions which are designed to be taken oesophageally and to 

release tiieir contente in tiie gastrointestinal tract 

The compounds of fonnula I. and phannaceutically acceptable salts thereof, have the advantage that 

they are less toxic, more efficacious, are longer acting, have a broader range of activity, are more potent 
60 produce fewer side effects, are more easily absorbed or have ottier useful pharmacological properties, ttian 

compounds previously used in the therapeutic fields mentioned above. 

The compounds of fonnula I have a number of chiral centres and may exist in a variety of 

Stereoisomers. The invention provides all optical and stereoisomers, as well as racemic mixtures. The 

Isomers may be resolved or separated by conventional techniques. 
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Mixed Lymphocyte Reaction (MLR) I 

The MLR test was performed In microtitre plates, with each well containing 5 x IQS C57BL/6 responder 
cells 5 X IQS mitomycin C treated (25ug/ml mitomycin C at 37* C for 30 minutes and washed three 

6 times with RPM1 1640 medium) BALB/C stimulator cells (H-2^) in 0.2ml RPMI 1640 medium supplemented 
with 10% fetal calf semm. 2mM sodium hydrogen carbonate, penicillin (50 unit/ml) and streptomycin 
(50ug/mO. The cells were incubated at 37" C in a humidified atmosphere of 5% carbon dioxide and 95% of 
air for 68 hours and pulsed with ^H-thymidine (0.5uCI) 4 hours before the ceils were collected. The object 
compound of this invention was dissolved in ethanol and further diluted In RPM1 1640 medium and added to 

10 the cultures to give final concentrations of 0.1 ug/ml or less. 



Example B 

15 

Mixed Lymphoctye Reaction (MLR) II 

The MLR test was performed in 96-well microtitre plates with each well containing 3 x 10^ cells from 
each of two responding donors in a final volume of 02ml RPMI 1640 medium supplemented with 10% 
20 human serum. L-glutamlne and penicillin/streptomycin. The compound under test was dissolved at lOmg/ml 
in ethanol and further diluted in RPMI 1640. The cells were incubated at 37' C in a humidified atmosphere 
of 5% carbon dioxide for 96 hours. ^H-thymldlne (O.SuCi) was added for the final 24 hours of the incubation 
to provide a measure of proliferation. 

25 

Example C 



Qraft versus Host Assay (GVH) 

30 

Spleen cells from DA and DAxLewis R hybrid rats were prepared at approximately 10^ cells/ml. 0.1ml 
of these suspensions were injected into the rear footpads of DAxLewis F1 rats (left and right respectively). 
Recipient animals were dosed with the compound under test, either orally or subcutaneously, on days 0-4. 
The assay is terminated on day 7 when the popliteal lymph nodes of the animals are removed and 
35 weighed. The increase In weight of the left node relative to the weight of the right Is a measure of the GVH 
response. 

The invention is illustrated by the following Examples. 



40 Example 1 

1 7-Allyl*1 -hydroxy-l 2-[2-(3.4-dimethoxycyclohexyl)-1 -methy Iviny Ihl 4,23.25-trimethoxy-1 3.1 9.21 .27- 
tetramethyH 1 .28<lioxa'4-azatricyclo[22.3.1 .O^'^loctacos-1 8-«ne-2.3.1 0. 1 6-tetraone. 

45 

To a stirred solution of the macrolide FR 900506 (200mg) in dichloromethane (30ml) and ether (20ml) 
was added boron trifluoride diethyl ether complex (lOmg) and then a solution of diazomethane (600mg) in 
ether (30ml) added slowly over 5 minutes with evolution of nitrogen. The products were purified by 
chromatography on silica, with ether as the eluant. to yield the title compound (55mg), characterised by nmr 
50 and mass spectroscopy. 

MS: (FAB) 831 (molecular ion) 

^3C NMR 5 : 210.0 (C16); 196.5(C2); 166.9 (CIO); 164.6 (C3): 138.5 (C19); 135.8 (C41); 133.9 (C29); 131.5 
(C31); 123.3 (C18); 116^ (C42): 97.6 (CI): 83.1 (C34): 82-6 (C35); 79.0 (C14) 

56 

. Example 2 
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17-Allyl'1J4Kiihydroxy*12-[2-(3.4<limethoxycydoh9xyih1-meth 

tetramethyM 1 . 28-dioxa-4-a2atricyclo[22.3.1 .Q*''"]octacos-1 8-9n9-2.3.l 0. 1 6-tetraone 

To a stirred solution of macrolide FR 900508 (80mg) in dichloromethane (100ml) and ether (50ml) was 
added 35-70 micron silica (5g) and then diazomethane (300mg) in ether (50mi) was added slowly over 5 
minutes with evolution of nitrogen. After stirring for a further 15 minutes the products were purified by 
chromatography on silica, with ether as eluant, to yieid the title compound (15mg), characterised by nmr 
and mass spectroscopy. 

IVIS: (FAB) 840.8 (Ml + Na) ^ . ,^o«v . nr. 

^3C NMR S : 212.8 (CIS); 1962 (C2): 169.0 (CIO); 164.7 (C3); 139.0 (C19); 135.6 (C41); 132.4 (C29): 129.7 
(C31 ): 122.4 (C18); 1 16.7 (C42): 97.0 (CI); 83.2 ((»4); 82.6 (C35) 



Example 3 

1 ,1 4>Dihy droxy-12-[2-(44iydroxy<3«methoxycyclohexyl)'1-methy]vinyl]-18-[(phen^^^^^ 
trimethoxyM3,22.24,30-tetramethyM1.17,31-trioxa^azatetracyclo[25.3J.0'^'^ 

2.3.1 O^one . 

To a solution of the macrolide FR 900506 {62mg. 7.7x10^moles) in dry methanol (12mi) at -78' C 
under nitrogen was added 2.6-dimethylpyridine (9.9mg. 9.24x10-5 moles). To this was then added a solution 
of 0.46mg of phenylselenylbromlde In acetonltrile (0.47ml of a solution of 0.46mg of phenylselenylbromlde 
in 1ml of acetonitrile). followed after 20 minutes by 0.53ml of the same solution. The reaction mixture was 
then evaporated at low temperature in vacuo and the residue was chromatographed on silica eluting with 
dichloromethane/ethyl acetate (2:1) to" give the product as a mixture of diastereoisomers (e5.5mg) which 
(could be further separated by HPLC. 
MS: (FAB) 1013 (Ml + Na). 

'3C NMR B : 133.2. 129.2. 127.4 (Ar); 111.6 (CIO); 97.5 (Cl); 78.0 (C14); 76.7 (C41); 55.8 (C9); 50.3, 48.5 
(CIO rotamers); 49.8 (CI 7); 41.2 (C15); 31.2 (C42); 29.7 (C40). 



Example 4' 

1 7«Allyl-1 -hydroxy- 1 2-[2-(3,4-dimethoxycyclo'hexy l)-1 -methylviny il-23.25-dimethoxy-1 3,1 9^21 .27-tetramethyi- 
1 1 ,28-dloxa-4-azatricyclo[22.3.l .0^'^3octacosa-14,18-diene-2,3,10.l6-tetraone . 

A stirred solution of i7-A!lyl-1.14<lihydrQxy-12-(2-(3.4Klimethoxycyclohexyl)-1-methylvirvyl]-^ 
dimethoxy-13.19^1 ,27-tetramethyl-1 1 .28-dioxa-4-azatricyclo [22.3.1 .0*'»]octacos-18-ene-2,3,10,16-tetraone 
(lOmg, prepared by methylation of macrolide FR 900506), in toluene (5ml) containing a trace of tosic-add 
was heated on a steam bath for 5 minutes. Removal of solvent in vacuo and chromatography on silica 
eluting with ethyl acetate gave the title compound as an oil (8mg). 
MS: (FAB) 822.8 (Ml + Na) 800.9 (Mi + H) 

^3C NMR 5 : 200.4 (C16): 192.2 (C2); 169.2 (CIO); 165.0 (C3); 148.2 (C14); 138.3 (C39); 135.4 (C41); 131.4. 
130.0. 127.6 (CIS. C29. C31); 124.1 (C18): 116.5 (C42); 97.9 (CI); 83.3 (C34); 83.0 (C35): 79.8 (C12). 



Example 5 

1 7-Allyl-1 .2.1 4>trihydroxy-1 2-[2-(4-hydroxy-3-methoxy cyclohexy i)-1 -methy Iviny il-23.25-dimethoxy- 

1 3.1 9,21 .27-tetramethyl«1 1 ,28-dioxa-4-azatricycio[22!3.1.0^1octecos-1 8>ene-3.10,16-trione 

To a solution of the macrolide FR 900506 (lOOmg) in methanol (5ml) was added a solution of Borane 
»Butylamine complex (3.7mg) in methanol (1ml) and the solution was stinred for 12 hours at room 
temperature. The solution was evaporated and chromatographed on silica using ethyl acetate as eluent to 
give the title compound (32mg) as a mixture of diastereoisomers. 
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MS: (FAB) 829 (Ml + Na) 

NMR (showing a mixture of rotamers) 5 : 212,0. 213.4 (C16); 171. 172.8 (CIO); 170.4. 169.8 (03); 140. 
140.5 (C19); 135.5, 135.6 (C41); 132.4. 132.6 (C29); 29.130 (C31); 122.5 (C18); 116.5 (C42): 99.2. 97.5 (CI). 

5 , . 

Example 6 

17-Allyl-1.2J4.16'tetrahydroxy02K2«(44^ydroxy-3«methoxycyclohexyl^ 
10 13,19^1. 27-tetram9thyl-n.28-dioxa*4-a2atricyclo[22.3.1'*^] octacoS'18^ne-3,10-<iione" ^" ' 

To a solution of the macrolide FR 900506 (40mg) in diethyl ether (5ml) was added excess borane 
ammonia complex (lOOmg) and the solution was stinred at room temperature for 1 hour. Dilute hydrochloric 
acid was added and the organic phase was separated and chromatographed on silica using ethyl acetate as 
T5 eiuant to give the title compound (25mg) as a white solid. 
MS: (FAB) 830.8 (Ml + Na) 
*3C NMR 5 : 174.3 (CIO); 171 .7 {C3): 1 16.1 (C42). 
Mp 130-150" C. 

20 

Example 7 

1 7-Propyl-1 .1 4-dihydroxyl 2-[2-(4-hydroxy3-methoxy cyciohexyl)-! «methylvlnyl]-g3.^-dimethoxy' 

25 13.19,21 .27-tetramethyM 1 .2&-dloxa-4-a2atricyclo[22!3.1.0^'°] octacosane-2.3.1 0,1 6-tetraon9 

To a solution of the macrolide FR 800506 (100mg) in methanol was added Pd-on-cartron (20mg) and 
the mixture was stirred In an atmosphere of hydrogen for 20 hours. Filtration of the reaction mixture, 
evaporation of the solvent in vacuo and HPLC of the resulting mixture on silica gave the titie pndduct 
30 (35mg). " 



Example 8 

35 

l7*Propyl'1.14Hjih droxy*1 2-[2'(4'hydroxy''3-methoxycyclohexy l)-1 -methy lettiylh23.25-dlmettioxy- 

1 3.19.21 .27-tetramethyl-1 1 .28-dioxa-4-a2atric clo[22.3.1 .0^'^]octacos 1 8-ene>2.3.1 0.16-tetraorie 

To a solution of the macrolide FR 900506 (lOOmg) In metiianol was added Pd on Carbon (20mg) and 
40 the mixture was stinred in an atmosphere of hydrogen for 20 hours. Filtration of tine reaction mixture, 
evaporation of the solvent la vacuo and HPLC of ttie resulting mixture on silica gave tiie title product 
(30mg). ■ . ^ 



45 Example 9 



17-Propyl-1.14^ihydroxy-12-[2-(4-hydroxy-3-methQxycyclohexyl)-1-methylethyl]-23.25<limetho^^ 
13.19.21 .27-tetramettiyl«1 1 .28-dioxa-4-azatricyclo[22.3.1 .0'*'"]octacosane'2.3.1 0.1 6-tetraone 

50 

To a solution of the macrolide FR 900506 (lOOmg) in metiianol was added Pd on Carbon (20mg) and 
the mixture was stirred in an atmosphere of hydrogen for 20 hours. Rltration of the reaction mixture, 
evaporation of tiie solvent in vacuo and HPLC of tiie resulting mixture on silica gave ttie titie product 
.(15mg). 

55 

Example 10 
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1 7-Propyi*1 . 1 4-dihydroxy'1 2K2*(4-hydroxy3-methoxycycloh9xy Ihl »methylvlnyl]-23,25-dimethoxy- 
1 3.f 9^1 .27-tetramethyl-1 1 ,28-dioxa«4-a2atricydo[22.3.1 8-ene-2,3.1 0. 1 6-tetraone 

To a solution of the macrolide FR 900506 (800mg) In ethanol (20ml) was added Pd-on-carbon (lOmg) 
and the mixture was stirred in an atmosphere of hydrogen for 30 minutes. Filtration of the reaction mixture, 
evaporation of tiie solvent in vacuo and chromatography on silica eluting witfi ether/methand (20:1) yielded 
the titie compound as an oil (750mg). 

NMR 6 : 33.32 (C40); 20.43 (C41 ); 1 4.1 1 {CA2) 



Example 11 



17-Propyh1-hydroxy-12-[2-(4-hydroxy-3'methQxycyclohexyl)-1-methylvinyh23.25'dlmethoxy-13J9,2t 
tetrametiiyl-1 1 .28-dioxa-4-azatricyclo[22.3. 1 .O^'^Ioctacosa-l 4.1 8-diene-2.3,l 0,1 6-tetraooe 

A stirred solution of 17i)rdpyh1,14<lihydroxy-12^2-<4-hydroxy-3-metiioxycyclohexyl)-1-^^ 
23.25^imetiioxyM3J9,21.274etrametiiyl-11.28Kiloxa-4.a2atrlcyclo(22.3.1.0*^]o . 
tetraone (SOOmg prepared by the method of example 10). in toluene (20ml) containing 50mg of tosic acid 
was heated on a steam batii for 30 minutes. Removal of solvent in vacuo and chromatogaraphy on silica 
eluting virith etiier gave the title compound as an oil (600mg). 
MS : (FAB) 811 (molecular ion Ha) 

^3C NMR a : 34.64 (C40); 20.54 (C41): 14-08 (042); 201.21 (major), 199.78 (minor) (C18); 147.^ (major). 
146.25 (minor). 

Example 12 

1 7-Propyl-1 -hydroxy-1 2'[2-(4'hydroxy-3-mettioxycyclohexy l)-1 -methylvinyl3'23.25<IImettioxy 1 3.1 9.21 ,27- 
tetra mettiyi'11,28<ltoxa-4-azatricyclo[22.3.l.0^loctacos-l8-ene-2.a.l0.16-te^ 

0.75mi of tributyl tin hydride, 0.0eml of water and iSOmg of (Ph3P)4Pd were added In three portions 
over a period of 1 hour to a stin'ed solution of ttie title compound of example 11 (600mg) In tetrahydrofuran 
(20ml) at room temperature- Water was tiien added, and the mixture extracted into ether. Removal of 
solvent in vacuo and chromatography on silica eluting witii ether gave the title compound as an oil (400mg). 
MS : (FABr8lT(MI + Na) 

«C NMR 5 : 212.3 (C16); 196.4 (C2): 169.4 (CIO); 165.1 ((»); 13ai (C19); 131.7 (C31); 124.3 (C18); 97.4 
(CI); 84.1 (034); 82.4 (C12). 



Example 13 

1 7-AllyM .1 4,20-trihydroxy-1 2-[2-(4>hydroxy>3-methoxycyclohexy l)-1 -mettiylvinyih23,25-dimethoxy- 
1 3.1 9.21 .27-tetrametiiyi-1 1 ,28^ioxa-4-azatricyclo[22.3.1 .0^'**]octacos-1 8^ne-2.3.1 0,1 6-tetraone and 
1 7^1 'Hydroxyprop'2-eny l)-1 . 1 4.20-tri hydroxy- 1 2'[2-<4-hydroxy-3>metiioxycyciohexyl)-1 'metiTyivinyi-23.25- 
dimettioxy13,19,21 ,27-tetramethyt-l 1 .28<lioxa-4'azatricyclo [22.3.1 .0''-''loctacos-18-^ne-2,3t10.16-tetraone 

To a stirred solution of tiie macrolide FR 900506 (140mg) in dichlorometfiane (17.5ml) at room 
temperature was added Se02 (700mg). followed by tertiary-butyl hydrogen peroxide (1.05ml of a 70% 
aqueous solution). The reaction mixture was left to stir for 60 hours, after which it was extracted witii etiiyl 
acetate. The organic phase was washed with water followed by brine, dried (MgSOi) and concentrated in 
vacuo . Flash chromatography on silica eluting with etiier/methanol (20:1) yielded ttie titie compounds 
separately as oils (19mg and 15mg respectively). 

NMR[CDCl3l 5 : ^ 
(first compound) 141.4{C19): 123.5(C18); 135.4(C41); .117.0(C42); 131.6(C29); 129.1(013); . 211. 4(C1 6); 
195.4(C2): 170.4(C10); 16e.7(C3); 98.2(01) and 84.1(C34)ppm. 
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(second compound) 142.3{C19); 120.7(018); 137.5(041); 115.9(042); 132.3(029): 129.0(031): 210.7(016); 
195.8<;02): 170.5(010); 167.2(03); 98.2(01) and 84.1(034) ppm 
MS: (FAB) (first compound) 904 (Ml + Rb), 842 (Ml + Ma); 
(second compound) 920 (Ml + Rb), 859 (Ml + Ma); 



Example 14 

1 7'AllyH -hydroxy«1 2-[2'(4-hydroxy3>methoxycyclohexyl)-1 >methylvinyl]-23.25-dlmethoxy1 3.19.21 ,27-tetia 
methyH 1 ^8HJioxa^a2atricyclo[22.3.1 .0'''']octacosa- 4.i8-diene-2.3,1Q.16-tetraone 

A stirred solution of the macrolide FR 900508 (200mg) in dry toluene (10ml) containing 5mg of tosic 
acid was heated on a steam bath for 30 minutes. Removal of solvent In vacuo and chronnatography on silica 
eluting with ether gave the title dompound as an oil (160mg). 

MS:(FAB)808(MI + Na);7iB6(MI + H). ' 
^30 NMR a : 200.4 (016); 196.0 (02); 169.3 (010); 65.0 (03); 148.0 (014); 138.3 (039); 135.5 (041); 23.4 
(CIS): 1 18.8 (042); 98.0 (01); 84.2 (034); 9.8 (012). 



Example 15 

17-AllyM .2'dihydroxy»1 2>[2-(4-hydroxy-3-methoxycycloh9xyl)-1 -methylvinyih23.25-dlmethoxy«1 3,1 9^1 .27* 
tetramethyl-1 1 .28<iioxa-4-a2atricyclo-[22.3.l .C^-^Ioctacos-l 8^ne-3. 1 0,1 e^triShe [ ' 

To a stin-ed solution of the title compound of example 14 (60mg) in glacial acetic add (5ml) was added 
powdered zinc (1g). Stining was continued for 1 hour when the reaction was complete. The reaction mixture 
was then extracted with ethyl acetate, washed with saturated NaHOOa solution followed by brine, dried 
(MgSO*) and concentrated In vacuo. Ohromatography on silica eluting with ether/methanol (15:1 then 10:1) 
gave the tide compound as ih"oir(30mg). ^^0 NMRfODCb] 6 : 99.1(01); 67.9(02); 171.2 and 171.7(010 and 
03); 44.6(05); 83.32(012); 84.0(034); 76.6(023); 71.7(024); 73.3 and 73,9(025 and 035); 52.9(09): 52.7- 
(017) and 49.5(020) ppm. ' 
MS: (FAB) 874 (Ml + Rb): 81 3 (Ml + Na). 



Example 16 

17-Allyt-rj6<lihydroxy-12-[2-(4-hydroxy-3-methoxycydohexyl)-1-methylvlnyl-23,25-dln^ 
tetramethyH 1 ,28-dioxa-4-a2atricyclo[22.3.1 .O^'^'loctacosa-1 4. 18<ilene-2,3,10-trione 

The title compound from example 14 (50mg) was dissolved in tetrahydrofuran (3ml) and t-butanol 
(0.05ml). The resulting solution was added dropwise to a stirred solution of L-Selectride (Registered Trade 
Mark) (0.3ml of a 1M solution in tetrahydrofuran) under a nitrogen atmosphere at -78*0, Stining was 
continued for 40 minutes, after which saturated ammonium chloride solution (5ml) was added and the 
mixture extracted with ethyl acetate. After filtration of the organic phasp. and removal of solvent in vacuo 
chromatography on silica eluting wrth ether/methanol (15:1) yielded the title compound as an oil (lOmg). 
'30 NMRCODCb] 5 : 197.0(02); 169.1(010); 165.3(03); 98.4(01) and 84.2(034) ppm. 
MS: (FAB) 872 (MI + Rb); 810 (Ml + Na). 



Example 17 



1 7-Allyl'1 -hydroxy'1 2<2'(44)ydroxy'3-mettioxycyclohexyl)'1 -metiiylvlnyll-23^5^imetiioxy-1 3,1 9,21 ,27- 
tetrametiiyM 1 ,28-dioxa-4-a2atricyclo[22.3.l .0**^]octacos-1 8-ene-2.3,1 0,1 6-tetraone [ [ 
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To a stirred solution of 17-AIIyM-hydroxy-12^2-{44iydroxy-3-methoxycyclohexyl)-1-methyMnylh^^ 
dlmethoxy-1 3.1 9.21 .27-tetramethyl-1 1 ^8-dloxa-4-azatricyclo[22.3.1 .0*^]octacos-14.18-diene-2.3,10.16- 
tetraone (as prepared in Example 4) (lOOmg) In toluene (5mi) and acetic acid (0.01 ml) was added tetraWs- 
(triphenylpiiosphlne) paliadium(0)(0.01g). After 5 minutes fri n-butyltin hydride (0.04g) was added and the 
reaction mixture was stirred at room temperature for 2 hours. Water was added and the reaction mixture 
was extracted with ether. The ether extracts were dried (magnesium sulphate), filtered and evaporated to an 
oil in vacuo. Chromatography on siflca eluting with ether gave the title compound as a low melting solid 
(70mg). 

MS: (FAB) 81 0.7 (m + Na). 788.7 (Ml + H). 

NMR 5 : 211.3 (C16); 196.3 (C2): 169.2 (CIO); 164.9 (C3); 138.4 (C19): 135.5 (C41); 131.6 (C29); 130.9 
(C31); 123,3 (C18); 1 16.3 (C42); 97.2 (CI); 84.0 (C34): 82.2 (C12). 



Example 18 - 



1 7-Propy M -hydroxy-1 2'[2«(3-methoxy"4-oxocyciohexyl)-1 -methy ivinyll-23,25Kiimethoxy'1 3,1 9^1 .27« 
tetramethyl-1 1 .28-dloxa>4'a2atricyc!o[22.3.l .O'*'**]octacos-i 8-ene'2.3,1 0,1 e-tetraone. 

To a stirred solution of the title compound from Example 12 (25mg) in acetic acid (5ml) was added 
potassium dichromate (25mg). and stining was continued ovemight The solution was then evaporated to 
dryness. Chromatography on silica using ether as eluant gave the title compound (15mg). 
MS: (FAB) 81 0 (Ml + Na); 788 (Ml + H). 

^3C NMR 6 : 212.2 (C35): 208.7 (C16): 196.3 (C2): 169.4 (CIO: 165.2 (C3); 138.2 (C19); 132.5 (C29) 129.2 
-124.2 (C31-C42): 97.3 (CI); a3.0.(C34); 82.0 (C12) 



Example 19 



1 7-(2.3-Dihydroxypropy l)-1 . 1 4*dlhydroxy-1 2H2-(4-hydroxy-3-methoxycyciohexyi)-1 -methylvinyl]-23,25- 
dlmethoxyl 3.1 9.21 ^7.-tetramethyH 1 ,28HJioxa-4-azatrlcyclQ[22.3.1 .C'^octacos-1 8>ene-2,3,1 0,16-tetFaone. 

A solution of macroiide 900506 (70mg). N-methylmorphoiine-N-oxide (NMO) (70mg). osmium tetroxide 
(4mg) and water (0.1ml) in tetrahydrofuran (5ml) was stirred at room temperature for 2 hours, and then 
treated with powdered sodium metabisulphite (lOOmg) and Florisil (Registered Trade Mark). The mixture 
was diluted with ethyl acetate, filtered through celite, then washed with saturated NaHCOa solution, followed 
by brine. The solution was dried (MgSO*) and concentrated in vacuo to yield the crude title compound. 
MS: (FAB) 921 (Ml + Rb), 881 (Ml + IMa). 



Example 20 



17-Ethanayl-1.14^ihydroxy-12"[2'(4-hydroxy-3-methoxycydohexyi)-1-methyivinyi>23,25-dlm 
13.1 9.21 .27'tetramethyl-11,28kjioxa-4-azatricyclo[22.3.i.0'*'**loctacos^ 

The crude title compound from Example 19 was dissolved in benzene (5ml) and treated with lead 
tetraacetate (lOOmg) for 2-3 minutes at room temperature. The solution was then diluted with ethyl acetate, 
washed with saturated NaHCOa solution followed by brine, dried (MgSO*) and concentrated in vacuo to 
yield the crude product 
MS: (FAB) 889 (Ml + Rb). 829 (Ml Na) 



Example 21 



1 .1 4>dihydroxy-1 2-[2-(4-hydroxy-3-methoxycyctohexyl)-1 -methylvinyl]-26.28-dimethoxy-1 3.22.24.30- 
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tetramethyl-11.31-dioxa-4J7KiiazatBtracycto[25.3J.0^'^.0^^'^]^^^ 

The crude title compound from Example 20 was dissolved in dichloromethane and treated with 0.88M 
NH3 (aq) (O^ml). After stirring for S minutes at room temperature the solution was diluted with ethyl acetate. 
5 washed with saturated NaHCOa solution, dried (MgS04) and concentrated In vacuo . Chromatography on 
silica yielded the title compound (18mg). 
MS: (FAB) 872 (Ml + Rb), 787 (Ml). 

'3C NMR 5 : 196.44 (C2); 169.67 (CIO); 165.44 (C3); 97.53 (CI). 

10 

Example 22 



1.14-Dihydroxy'12-[2-(4-hydroxy'3«methoxycyclohexyi)-1-methylvinyl]-2^^^^ 
75 13.22,24.3Q"tetramethy^11.31<l^oxa'4,17-diazatetracyclo[25;^.1.0.**■^0^^^^^]hent^^ 

2.3.10-trione. [ ' ' ! "~ ' 

Following the method of Example 21, the title compound (25mg) was prepared by treating the title 
compound of Example 20 with 2-aminoethanol (0.2ml). 
20 MS: (FAB) 915 (Ml + Rb), 831 (M + H). 

'3C NMR a : 196.50 (C2); 169.32 (CIO): 165.50 (C3); 97.15 (CI). 



Example 23 

I. 14-Dihydroxy'?12H2'K4-hydroxy-3Hnethoxycycloh^xyl)-1-methyivlnylh26.28^ 

teffame&yM7-phenylmethyl-1 1 .31>dioxa-4.1 7-dia2atetracyclo[25.3.1 .0^ ^0^'^'^"]hentriaconta-16(20),18.21- 
triene«2.3.l0-trione. [ 

30 

Following the method of Example 21, the titie compound (30mg) was prepared by treating the title 
, compound of Example 20 with benzylamlne (0.1ml). 
MS: (FAB) 960 (MKRb), 876 (Mi). 

'3C NMR a : 196.44 (C2); 169.67 (CIO); 165.44 (C3); 97.53 (Cl). 

35 

Example 24 

40 1 7-AliyH -hydroxyl 2-[2>(3.4-epoxycyclohexyl)'1 -methylvinylh23.25-dlmethoxy-1 3.1 9.21 ,27-tetrameth 1r 

II . 28-dloxa-4-azatricyclo[22.3;1 .0^'^loctacosar14,18-diene-2.3,10.16-tetraone 

To a solution of the title. compound of Example 14 (823mg, I.OSmmoIe) In dry dichloromethane (50ml) 
was added boron trifluoride diethyl etherate (1 drop) followed by portionwise addition of a dried solution of 
45 diazomethane in diethyl ether until no starting material remained. Sodium carbonate was Ihen added, and 
the resulting mixture stirred for 30 minutes at room temperature. The reaction mixture was then filtered, 
concentrated in vacuo, and chromatographed on silica eluting with 40-60* petroleum ether/ethyl acetate 
[3:1] to give the tiSecompound as an oi|(45mg). ^ 
/3CNMR5:51.3(C34/C35) 
so MS: (FAB) 838.64 (Ml + Rb). 776.85 (Ml + Na). 



Example 25 

55 

1 7'Aily 1-1 . 1 4-dihydroxy-1 2«[2-^4-hydroxy'3- methoxycyciohexyl-1 -methylvinyl>23.25-dimethoxy>1 3.19.21 ,27- 
tetramethyi-1 1 ,28Kiioxa-4"a2atricyclo[22.3.1 .O^^ctacos-1 8^ne-2.3.1 0.16-tetraone CI 6 oxime. 
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A mixture of macrolide 900508 (40mg). hydroxylamlne hydrochloride (40mg) and pyridine (20mg) In 
ethanol (5ml) was heated under reflux for 3 hours. The solution was poured into dilute hydrochloric acid and 
extracted Into dichloromethane. The organic phase was separated and chromatographed on silica, eluting 
with ethyl acetate to yield the title compound as a colourless solid (25mg). 
A 1:1 mixture of syn and anti oximes was present 

^3C NMR 5 : 198.8 (C2); 169.0 (CIO): 165.2 (C3); 162.0 (018); 138.7 (C19); 135.9 (OH); 132.3 (C29); 129.0 
(C31); 125.2 (C18): 116.0 (C42): 97.6 (CI); 84.3 (C34). 
MS: (FAB) 834 (Ml). 



Example 26 

17-AllyH .1 4sjihydroxy-12»[2-(4-hydroxy"3-methoxycyclohexyl)-1'methyivlnyth23,2S-d^ .27- 
tetramethyl-11.28-<jioxa'4-azatricyclo[22.3.1.0*"]octacos-l8^ne-2,3J0.l6^^^ CIS oxime OmggTyi 
ether. 

A mixture of macroiide 900506 (lOOmg), 0-methyl hydroxylamlne hydrochloride (40mg) and pyridine 
(50mg) in ethanol (5ml) was heated under reflux for 3 hours. The solvent was evaporated and the product 
chromatographed on silica eluting with ethyl acetate to give the product as a cofouriess solid (50mg). 
A 1 :1 mixture of syn and anti oximes was present. 

NMR 5 : 196.4 (C2); 169.1 (CIO); 165.2 (C3); 160.1 (C16); 138.2 (C19): 135.8 (041); 132.6 (029); 128 
(031); 125 (018): 116.2 (042); 97.0 (01); 84.2 (034); 61.7 (^NOCHa); 56.2 (017). 
MS: (FAB) 833 (Mi + H) 



Example 27 



1 7-Ally-1 ^ 4Kilhydroxy-1 2«[2K4^2'.5'<lioxahexyioxy)-3-metiioxycyclohexyi"l -methylvi^yi-23.25^dimethoxy^ 
i 3,1 9^1 ,27-tetramethyH 1 ^8K3loxa-4-azatricyclo[22.3.i .o^loctacos-1 8^ne-2-3.1 0,1 6-tetraone. 

To a solution of macrolide 900506 (lOOmg) in dichloromethane (2ml) was added 2.methoxyethox- 
ymethyl (MEM) chloride (155mg) and N.N-dilsopropylettiylamlne (160mg). After stlning for 90 minutes at 
room temperature, volatiles were removed in vacuo and the reaction mixture was purified by chromatog- 
raphy on silica eluting with 40^' petrolSim ether/acetone [3:1] to give the title compound as an oil 
(72mg). 

MS: (FAB) 915 (Ml + Na) 

130 NMR 5 : 95 (Q'mEM); 71.7 and 66.7 (03 and 04 MEM); 58.97 (06 MEM); 30.7 (036); 79.4 (035); 82.6 
(034), * ^ 



Example 28 

1 7-Propyl-1 -hydroxy-l 2-[2-(3.4^ihydrQxycyclQhexyl)-1 -methylvinyi]-23,25-dimethoxy'l 3,1 9,21 .27- 
tetramethyl-1 1 .28-dioxa'4-a2atricyclo[22.3.1 .0^'"]octacos-18-ene-2,3,10,16-tetraon'er 

To a solution of i7-Allyl-1.14-dihydroxy-12-[2-(3,4-dlhydroxycyclohexyl)-1-methylvinylh23.25-dim 
13,19.21,27-tetramethyl-11.28Hiioxa-4-a2atricyclo(22.3.1.0**loctacos-l^ (lOOmg) in 

toluene (20ml) was added p-toluenesuiphonic acid (5mg) and the resulting solution was warmed for 90 
minutes on a steam baXtt. Evaporation of volatiles in vacuo and chromatography of the residue on silica 
eluting with ethyl acetate gave an oil which was dissolved in metiianol (5ml). To this was tiien added 10% 
palladium-on-carbon (20mg) and tine mixture was stin-ed In an atmosphere of hydrogen for 1 hour at room 
temperature. The reaction mixture was tiien filtered tiirough celite. concentrated in vacuo and purified by 
chromatography on silica eluting with ethyl acetate to give the titie compound as an oil (40mg). 
MS:(FAB) 799 (M + Na) 861 (M + Rb) 
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Example 29 



1 .1 4- Dihydroxy-1 2"[2-(4-hydroxy3-methoxycyclohexyi)-1 -methylyinyl]-23,25-dlmethQxy-1 3,1 9.21 
5 tetramethyH 7>(2-oxopropyl)-1 1 .28.-dioxa>4-azatricyclo[22.3.1 .O^-"] octacos-l »en9-2,3,1 0,1 6-tetraone. 

A solution of macrolide 900506 (250nig) in dimethylformamide (2ml) was added to a stinred mixture of 
cuprous chloride (150mg) and palladium (2) chloride (SOmg) In dimethylfbmiamlde (emi) and water (12ml) 
at room temperature. A slow stream of air was passed through the reaction mixture which was stirred at 

70 room temperature for 1.5 hours. The reaction mixture was then diluted with diethyl ether (200ml), washed 
with dilute aqueous hydrochloric acid (1Mx2) and brine, dried (magnesium sulphate), filtered and con- 
centrated to an oil In vacuo. Chromatography on silica eluting with hexane/acetone [2:1] gave the title 
compound as a foam {158mg). 
MS (FAB) 821 (Ml + H). 843 (Ml + Na). 905 (Ml + Rb). 

15 NMR 5 : (major isomer) 97.11 (CI); 196.02 (C2); 164.60 (C.3); 168.74 (CIO); 213.04 (C16); 120.83 (C18); 
138.51 (C19): 132.71 (029); 129.07 (C31 ); 29.64 (C42); 207.74 (C41 ). 

(minor isomer) 98.29 (CI); 193.33 (C2); 165.75 (C3); 168.67 (CIO); 21^90 (C16); 120.47 (C18); 140.29 
(C19); 132.17 (C29): 129.29 (C31); 207.86 (C41). 

20 

Example 30 



1 7- Ally i«1 ,1 4-dihydroxy-1 2'[2-(4-hydcoxy-3-methQxycyclohexyl>-1 -methylvlnylh23.25-dimethoxy«1 3,1 9,21 .27- 
25 tetramethyl-1 1 .2a<iioxa-4-aza-spiro[tricyclo [22.3.1 .0.^'^loctacos-1 8-ene-2.2 -oxlraneh3,1 0.IO-trioneT 

A solution of diazomethane (excess) in dry etfier was added to a solution of macroilde 900506 (SOmg) 
In dichloromethane (5ml). The solution was stirred for 2 hours, then chromatographed on silica using ethyl 
acetate as eluant The title compound was ofcytained as a colourless solid. 
30 MS: (FAB) 818 (Ml). 

'3C NMR 5 : 212 (C16): 170.4 (CIO); 165.7 (C3); 139.0 (C19); 135.4 (C41); 132.4 (C29); 129.4 (C31); 132.0 
(C18); 116.8 (C42); 96.7 (CI); 84.2 (C34); 61.6 (C2) 50.7 (C2a) 



3S Example 31 



17«Ethanaiyl-1 .2,1 4-trihydroxy-12<2-(4-hydroxy3Hnettioxycyciohexyl-l -methylvinyll-23,25-d{methoxy-13t19 
21 .^7-tetramethy H 1 ,28-dloxa-4-azatrlcyclo[22.3.1 .0^''*loctacos-1 8-^ne-3.1 0.1 e-trioneT 

40 

A sample of the caide product from Example 20 (15mg) was dissolved in acetic add (3ml)- 

Zinc dust (0.5g) was then added and the mixture was stirred at room temperature for 30 minutes. After 

aqueous work up and column chromatography on silica the title compound was isolated as an oil (lOmg). 

13C NMR 5 : (1:1 mixture of rotamers) 99.08, 97.75 (C1): 212.81. 209.84 (C16); 200.61, 200.27 (C41); 
4S 172.40, 171.25. 170.41. 169.84 (CIO. C3); 141.28. 140.96 (C29); 133.06. 132.50 (C29); 130.32. 12a69 (C31); 

121.07. 120.47 (C18). 

MS: (FAB) 692 (Ml + Rb). 831 (Ml + Na). 



50 Example 32 



1 .1 4-Dlhydroxy-1 2-[2-(4-hydroxy«3-methoxycyclohexy 1>-1 -methy Iviny lh26,28-dlmethoxy-1 8K(phenyiseleno)- 
methyll-i3^.24.30-tetrBmethyl-1l.17,3l-trioxa-4-azatetracyclo[25.3.1.0.'*'"0^ 
55 diene-2.3,10*trione. 

To a cold (-78' C) solution of macrolide 900506 (198.5mg) and 2,6-dimethylpyrid]ne (29mg) in dry 
methanol (8ml) was added a solution of phenylselenyl bromide (127.3mg) in dry acetonltrile {2.2ml) under 
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nitrogen. Solvents were then removed |n vacuo at low temperature and the residual oil was purified by 
column chromatography on silica eluting with dichloromethane/ethyl acetate [2:1] to yield the title com- 
pound as an oil (37mg). 
MS: (FAB) 959 (Ml + H) 
5 NMR 5 : 29,72 (C19); 75.76 (C18): 106.7 (C20); 163.24 (C16). 



Example 33 

Benzenesulphonic acid. 4^methyl-[17-Ailvl-1.14-dlhydroxy-12-{2-(4-hydroxy-3-niethoxycycl^ 
i^jithTM?^^ ,27-tetramethyl-1 1 .28-dioxa-4-azatricyclo[22.3.l .0" '*']octacos-18-ene^ 

2*3, I0-trione-16'ylidenelhydrazlde. 

IS To a stirred solution of macrolide 900506 (23mg) In ethanol (3ml) was added toluene-4-sulphonyl- 
hydrazide {5.33mg) and toluene-4-sulphonic acid (5.45mg). The reaction mixture was stinted overnight at 
room temperature. Solvents were evaporated In vacuo and the residue was purified by column chromatog- 
raphy on silica, elutfng with diethyl ether, to yieTd the title compound (5mg) as an oil. 
MS: (FAB) 954 (MI-OH). 972 (Ml + H). 994 (Ml + Na) 



Example 34 

A selection .of compounds were tested according to Example B. The concentration of compound 
26 required to inhibit the proliferation of lymphocytes by 50% was measured, and the results were as follows: 



Example No. of 


icso m 


product compound 




1 


< 1xlO-« 


2 


< 1x10-« 


5 


< 1x10-« 


6 


< 1x10"-« 


12 


< 1x10-« 


15 


< 1x10"« 


17 


< 1x10-« 


18 


< 1x1 0-« 


22 


< 1x10"« 


25 


< 1x10-« 


27 


< 1x10-« 


30 


< 1x1 0"« 


32 


< 1x10"« 
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daims 

1 . A process for the production of a compound of formula 1, 



5 



w 



IS 



20 



25 




I 



wherein each vicinal pair of substituents [R^ and R*], [R^ and R*], [RS and R«] Independently 

a) represent two vicinal hydrogen atoms, or 

b) form a second bond between the vicinal carbon atoms to which they are attached; 
in addition to its significance above. R^ may represent an alkyl group; 

represents H. OH or 0-alkyi, or in conjunction with R^ it may represent =0, 
R8 and R^ independently represent H or OH; 

R'o represents H. alkyl. alkyl substituted by one or more hydroxyl groups, alkenyl, alkenyl substituted by 

one or more hydroxyl groups, or alkyl substituted by =0; 

X represents 0. (H.OH). (H.H) or -CH2O-; 

Y represents O, (H.OH), (H.H), N-NR"R« or N-0R^3; 

R^' and R^^ independently represent H. alkyl, aryl or tosyl; 

R*3 R'*, R^5^ Rt6^ Rt7 Ri8^ R19.R22 and R23 Independently represent H or alkyl; 

R20 and R2^ independently represent O. or they may independently represent (R^Oa^H) and (R*'a,H) 
respectively; R20a and R2ia independently represent OH, 0-aIkyl or OCH2OCH2CH2OCH3, 
in addition. PPa and R^^a may together represent an oxygen atom In an epoxide ring; 
^ nisi, 2 or 3: 

in addition to their significances above. Y. R^° and R^^, together with the carbon atoms to which they are 
attached, may represent a 5- or 6- membered S- or 0- containing heterocyclic ring, which may be 
saturated or unsaturated, and which may be substituted by one or more groups selected from alkyl, 
hydroxyl, alkyl substituted by one or more hydroxyl groups, 0-alkyl, benzyl and •CH2Se(C6Hs); 
provided that when X and Y both represent 0; R^ represents OH; R^*, R^^, R^«. R*^. R'*, R'^ and R» each 
^ represent methyl; R^^a represents OCHa; R^ and R^^ each represent H; R^^a represents OH; [R^ and R*] 
and [R^ and R^] each represent a carbonH:arbon bond, and 

a) when n = 1. R^ represents an OH group and R^ and R* each represent hydrogen, then R^^ ^0^3 not 
represent an ally! group. 

b) when n = 2, R' represents OH and R' and R* each represent hydrogen, then R^<* does not represent 
methyl, ethyl, propyl or allyl. and 

c) when n » 2, R' represents hydrogen and [R' and R^ represents a cariwn-cartjon bond, then R" does 
not represent an allyl group; 
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and pharmaceutically acceptable salts thereof, which comprises: 

(a) producing a compound of formula I. in which one or more of [R' and-R2], [R3 and R*] or [R^ and 
R6] represent two vicinal hydrogen atoms, by selective reduction of a conresponding group [R' and R^l. [R^ 
and R*l or [RS and R^l when It represents a second bond between two vicinal carbon atoms In a 
conresponding compound. ^ . . ^ 

(b) producing a compound of formula I. which contains one or more hydroxyl groups, by selective 
reduction of one or more C = 0 groups in a conresponding compound. 

(c) producing a compound of fomnula I, which contains a C = C-C = 0 

OH 

group, by selective oxidation of a C-C-C s 0 

OH 

group In a corresponding compound, „ x 

(d) producing a compound of formula I, which contains one or more aikoxy groups, by alkylation of 
one or more hydroxyl groups In a con-esponding compound by reaction with a suitable all<yiating agent. 

(e) producing a compound of fonnula I. which contains one or more liydroxyl groups, by deprotection 
of one or more protected hydroxyl groups In a corresponding compound where the protecting group is 
preferably removable by hydrogenolysis, .... 

(f) producing a compound of fonnula I. which contains a carbon-carbon double bond, by elimination 
of ML from a con-esponding compound, where L is a leaving group. 

(g) producing a compound of fonnula I. in which Y. PP and R^^ together with ttie carbon atoms to 
which they are attached, fonn a tetrahydrofuran ring substituted by a CHaSeCCeHs) group by reacting a 
phenylselenyl hallde witii a corresponding compound in which Y is 0 and R'^ is ailyl, 

(h) producing a compound of formula I. which contains an allylic alcohol, by selective oxidation of an 
allyl group in a conBsponding compound. 

(i) producing a compound of fonnula I. which contains a ketone group, by oxidation of a hydroxyl 

group in a conresponding compound. 

(1) producing a compound of fonnula I. which contains a vicinal diol. by oxidation of a carbon-carbon 
double bond In a corresponding compound, • ' 

(k) producing a compound of fonnula I. which contains an aldehyde group, by oxidative cleavage of a 
vicinal diol In a conresponding compound. 

(I) producing a compound of fonnula I. in which Y. R^® and R^^. together with the carbon atoms to 
which tiiey are attached, form a pynt)ie ring, by reacting ammonia or an amine with a conresponding 
compound in which Y is O and B}° Is -CH2CHO, 

(m) producing a compound of formula I, which contains an epoxide group, by cycfization off an 



HO .0-alkyl 

V 



0 ^o- 

) — 



group in a con-esponding compound. 

(n) producing a compound of fonnula I. in which Y represents an oxime group, by reaction of a 
con-esponding compound in which Y is 0 with an oxygen-substituted amine. 

(o) producing a compound of fonnula I, which contains a COCH3 group, by oxidation of a terminal 
alkene group in a corresponding compound. 

(p) producing a compound of fonnula I, in which X represents -CH2O-. by reacting a corresponding 
compound In which X Is O with diazometiiane. or 

(q) producing a compound of fonnula I. in which Y Is a hydrazone or a hydrazone derivative, by 
reacting a corresponding compound in which Y Is 0 with hydrazine or a substituted hydrazine. 

2. A process according to claim 1. wherein R^° represents allyl. propyl, ethyl or methyl. 

3. A process according to any one of the preceding claims, wherein al least one of R2,R^i.R«.R»3. R**, 
Ris^ Ri6^ Ri7^ Ri8^ R^9,^d R22 reprossnts a mettiyl group. 

4. A process according to any one of the preceding claims, wherein at least one of R»a and F^^a 
represent OH or OCHi. 

5. A process according to any one of the preceding claims, wherein n is 2. 

6. A process according to any one of the preceding claims, wherein R' represents H or OH. 
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7. A process according to claim 1 wherein the compound of formula I is 
17-Allyl-1-hydroxy-12-t2K3.4KiimethoxycyclohexylH-methyMnylh14^3.25-trime 
tetramethyl-1 1 .28-dioxa-4-azatricyclo[22.3.1 .0'*'®]octacos-18-ene-2.3.10.16-tetraone. 
17-Ailyl-1,14-dihydroxy-12-[2-(3.4Kiimethoxycyclohexyl)-1-methylvlnyih23;2W 
tetramelhyH 1 .28-dioxa-4-azatricyclo[22.3.1 .0^]octacos-18-ene-2.3J 0.16-tetraone. 

I . 1 4-Oihydroxy-1 2-[2-(4-hydroxy-3rmethoxycyclohexyl)-1 -methylviny Ihl 8-[(phenyiseleno)methyl]-1 6.26^8- 
trimethoxy-13,22^4.30-tetramethyl-l 1 ,1 7.31 -trio)ca-4-a2atetracyclo[25.3.1 .0*'«.0^^]hentfjacont-21-ene- 
2.3.1 O*trione, 

1 7-Allyl-l -hydroxy-1 2-(2-(3,4-dimethoxycyclohexyl)-1 -methyivinylh23.25-dimethoxy-1 3,1 9.21 .27-tetramethyl- 

II. 28-dioxa-4-azatricycIo[22.3J.0**]octaco8a-14,1Wiene-2.3.10.16-tetra^ 
17-A!lyl-1,2.14-trihydroxy-l2-[2-K4-hydroxy-3-methoxycyclohexyl)M-methylvinyll-23.2W^ 

1 3.1 9^1 .27-tetramethyl-1 1 .28-dioxa-4-a2atricyclo(22.3.1 .0^^]octacos-1 8^ne-3,10.16-trione. 

1 7-Allyl-1 ,2.1 4,1 6-tetrahydroxy-1 2-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvinylh23.25-dimethoxy- 

1 3,1 9,21 ,7-tetramethyl-1 1 ,28-dloxa-4-a2atricycio[22.3.1 .0^-^] octacos-1 8-6ne-3.1 0-dione, 

17-PropyM.14-dlhydroxy-l2H2^4-hydroxy-3-methoxycyclohexyi)-1-methylvlnylh23,25^ 

1 3.1 9.21 .27-tetramethyl-l 1, 28<Iioxa-4-a2atricycio(22.3. 1 .0^'^loctacosan^^^ 

1 7-Propyl-1 .1 4-dihydroxy-1 2-t2-{4-hydroxy-3-methoxycyclohexyl)-1 -raethylethyl]-23.25<llmethoxy- 

1 3,1 9,21 .27-tetramethyl-1 1 .28-dioxa-4-a2atricyciot22.3.1 .0*'®]octacos-1 8-ene-2.3,1 0.1 6-tetraone, 

1 7-Propyl-1 . 1 4-dihydroxy-1 2-[2-(4-hydroxy-3-methoxycyclohexyi)-1 -methyiethyl]-23.25-dimethoxy- 

13.19.21 .27-t©tramethyl-11.2M^oxa4-azat^lcydoI2^3J.O^•?]octacosa^e-2.3,10,1e^^^ 

17-Propyi-14iydroxy-l2-[2-(4-hydroxy-3HnethoxycyclohexyI)-1-methylvinyl-23.25<li 

tetramethyl-1 1 .28Klloxa-4-a2atricycloI22.1l .0**]octacosa-1 4.1 Mlene-2.3,1 0.1 8-tetr^ 

1 7-Propyl-1 -hydroxy-1 2-{2-(4-hydroxy-3-methoxycyclohexy i)-1 -methy Iviny lh23,25-dlmothoxy-1 3.1 951 ,27- 

tetramethyMi.28-dioxa-4-azatricyc!o[22.3.1.0*»®]octacos-18-ene-2.3,10.18-tetrao 

17-Allyl-1.14,20-trihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-1-methylvlny^ 

13.1 9.21 .27-tetramethyl-1 1 ,28-dioxa-4-azatricyclo[22.3.1 .0^]octacos-18-ene-2,3,1 0,1 6-tetraone. 

17-(1-Hydroxyprop-2-enyl)-1.14.20-trihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyH 

dimethoxy-13.19.21 .27-tetramethyl-1 1 ,28-dioxa-4-azatricyc!o[22.3.1 .0'*'«]octacos-18-ene-2.3.1 0,1 6-tetraone. 

1 7-Allyl-1 .2-dlhydroxy-l 2-[2-(4-hydroxy-3-methoxycyclohexyl)-1 -methylvinyl]-23.25-dimethoxy-1 3.1 9,21 .27- 

tetramethyM 1 .28-dloxa-4-a2atrlcyclo-[22.3.1 .0^»]octacos-18-ene-3.1 0.1 6-trione. 

1 7-Allyl-1 ,1 6-dlhydroxy-1 2-[2-(4-hydroxy-3-methoxycyciohexyl)-1 -methylvinylh23,25-dimethoxy-1 3.1 9^1 .27- 
tetramethyl-11,28<lioxa-4-a2atricyclo[22.3.1.0^]octaaDsa-14,18-dlene-2,3. 

1 7-Aliy 1-1 -hydroxy-1 2-[2-(4-hydrpxy-3-methoxycyciohexyl)-1 -methy Ivlny lh23.25-dimethoxy-1 3.1 9^1 ,7- 

tetramethyl-1 1 ,28-dioxa-4-azatricyclo[22.3.1.0^] octacos-18-ene-2,3.10,16-tetraone. 

1 7-Propyl-l -hydroxy-1 2-t2-(3-methoxy-4-oxocyclohexy l)-1 -methy Iviny l>23.25-dimethoxy-1 3.1 9,21 .27- 

tetramethyl-1 1 ,28-dioxa-4-azatricyclo(22.3.1 .0*«®]octacos-1 8-ene-2,3,l 0.1 6-tetraone, 

17-(2,3-Dihydroxypropyl)-1.14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexylH-m 

dimethoxy13,19.21 .27.-tetramethyl-1 1 .28-dioxa-4-azatricycio[22.3,1 .0^*®]octacos- 

1 7-Ethanaiyl-1 . 1 4-dihydroxy-1 2-[2-<4-hydroxy-3- methoxycyclohexy I)- 1 -methyiviny lh23.2S-dimethoxy- 
1 3.1 9.21 ,27-tetramethyl-l 1 ,28-dioxa-4-azatricyclot22.3.1 .0**^octacos-1 8-ene-2.3.1 0,1 6.-tetraone, 
1 ,l4-Dihydfoxy-1 2-[2-(4-hydroxy-3-methoxycyclohexyi)-1 -methylvinyll-26.28-dimethoxy-1 322.24.30- 
tetramethyl-11.31-dloxa-4.17-dlazatetracyclo[25.3J.0<''^.0*^]hen^ 

1J4-Dlhydroxy-12-[2-{4-hydroxy-3-m8thoxycyclohexyl)-1-methylvinyl>26.28-dimethoxyM7-(2-h^ 
l3.22.24.30-tetramethy|.1 1 .31-dioxa-4.17-diazatetracycio[25.3.1 .0/'«.0'«'20lhentriaconta-ie(20).18.21-triene- 
2,3,1 0-trione. 

I. 14-Dihydroxy-12-[2-(4-hydro3<y-3-methoxycyclohexyi)-1-methylvinyl]-26,28-dimethoxy-13 
tetramethyl-l7-phenylmethyi-11.31-dioxa-4.17-dia2atetracyclo[2S.3.1.0*** 

O^^-^" hentriaconta-16(20),18,21-triene-2.3,10-trione, 
1 7-Allyl-1 -hydroxy-1 2-[2-(3.4-epoxycyclohexyl)-1 -methylviny l]-23.25-dlmethoxy-1 3,1 9,21 ,27-tetramethyl- 

I I , 28-dioxa-4-azatricyclot22.3.1 .0*'»]octacosa-1 4,1 8-dIene-2,3.1 0.1 6-tetraone. 

1 7-Allyl-l .1 4-dihydroxy-1 2-t2-(4-hydroxy-3-methoxycyclohexyl)-1 -methyivinyll-23,25-dimethoxy-1 3.1 9.21 . 
27-tetramethyl-11.28-dloxa-4-a2atricyclo[22.3.1.0**®] octacos-1 8-ene-2.3.1 0,1 6-tetraone CI 6 oxime. 
1 7-Allyl-l .1 4-dihydroxy-1 2-I2-{4-hydroxy-3-methoxycyciohexyl)-1 -methylvlnylh23.25-dlmethoxy-13,1 921 , 
27-tetramethyl-11.28-dioxa-4-azatricyclo[22.3.1.0*'^3octacos-18-ene-2.3.10,16-tetraone C18 oxime Omethyl 

ether. 

1 7-AIIy-1 .1 4-dihydroxy-1 2-{2-(4-{2'.5'-dioxahexyloxyh3-methoxycyclohexyl-1 -methylvinyl]-2325-dimethoxy- 
1 3,1 921 27-tetramethyl-1 1 2Wloxa-4-azatricyclo(22.3.1 .0**]octacos-1 8-ene-2,3.l 0,1 6-tetraone. 
17-Propyl-1-hydroxy-12-[2-(3,4-dihydroxycyclohexyl)-l-methylvlnylh23.25-dlmethoxy-1 3.1921 27- 
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tetramethyl-1 1 ,28-dioxa-4-azatricyclo(22.3.1 .0*-^]octacos-18-ene-2.3.1 0.16-tetraone. 
1 ,1 4-Dlhydroxy-1 2-(2-(4-hydroxy-3-nnethoxycyclohe)cyl>-1 -methylvinyll-23.25-dlmethoxy-1 3.1 9^1 .27- 
tetramethy 1-1 7-{2-oxopropyl)-1 1 ,28.-dloxa-4-azatricyclot22.3.1 .0*^]octacos-1 8-ene-2,3.1 0.1 6-tetraone. 
17-AIIyl-1,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohe)(yl)-1-methyM^ 
5 tetramethyl-1 1.28-dloxa-4-a2a-spiro[tricyclo[22.3.1.0.'*'*]octacos-l8-en -oxlrane.-3,10.l6-trione. 
1 7-Ethanaly H .2,1 4-trihydroxy-1 2-{2-<4-hydroxy-3-methoxycyclohexyl-1 -methylvinyi-23^5-dimethoxy- 
13.19,21 ,27-tetram8thyl-l 1 .28-dioxa-4-azatiicyclo[22.3.1 ,0^]octacos-18-©n9-3.l 0.16-trione. 
.1 .1 4-Dihydroxy-1 2-(2-(4-hydroxy-3-methoxycyclohexyl)-1 -m©thylvinyll-26.28-dlmethoxy-1 8-I(phenylse!eno)- 
methyl-13.22.24,30-tetramethyl-11J7,31-trioxa-4-a2atetracyclo[25^ 0*'«0.«'20jhentrlaconta-16(20).21- 

10 dlene-2,3.10'trione, .... 
Benzenesulphonic acid, 4 -memyK17-Allyl-1.14<lihydroxyM2-[2-(4^ydroxy-3-memoxycyclohexyl-1- 
methylvlnyl^23.2Mlmethoxy-1 3,1 9.21 .27-tetram©thyl-1 1 .28Kjioxa^ 
2,3.10-trione-16-yliden6]hydrazide, 

or a pharmaceutically acceptable salt of any one thereof. \ - 

lb 8. The use of a compound of formula I. as defined in claim 1. in the nianufacture of a pharmaceutical 
formulation for use as an immunosuppressive agent. 
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